Innovation inside companies is difficult to see. But an emerging online community of inventors who publicly post 3D CAD drawings of their work provide a way to observe -and perhaps amplify -innovation. In this paper we analyze the network structure of Thingiverse, a website oriented toward 3D printing. This form of printing blurs the line between creating information and manufacturing objects: drawings can be sent to devices that build 3D objects out of many materials, including resin, ceramics, and metal [1] .
shows the designs plotted along two dimensions. We expect the upper quadrant will contain the more novel designs: as an exploratory study we picked five designs at random from each quadrant and analyzed them. Our observations suggest the more interesting designs occur in quadrant three, and in particular the quadrant three designs with higher independence scores. Figure 2A shows a low left quadrant prosaic design with low independence and betweenness scores. By contrast, Figure 2B shows from the high right quadrant the merge of a grenade
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Workshop on Information in Networks, 2012 2 container derived from a novelty lemon cap and a parametric screwable box -obviously dissimilar sources of inspiration. Also in our randomly selected set was a robot derived from two designs: one based on a custom circuit board not widely available, and another that is based on the popular Arduino board, as shown in Figure 3 .
Figure 3. Protobot Parent-Child Tree
These exploratory results suggest that analysis of remix network structure may provide ways of tracing innovation processes and detecting the emergence of new ideas, combination of disparate ideas. Such understanding is a goal in its own right. As part of this understanding, we might refine measures of design inbetweenness and measures of conceptual independence. In addition, it may be possible to encourage innovation by guiding interested inventors toward potential pairs of structurally separated and conceptually diverse ideas. The transparent system of innovation provided by Thingiverse may allow us to amplify great ideas by prompting new possibilities.
While innovation networks abound, few have the fast pace of the Thingiverse network: ideas are inherited from others, and then manufactured, affecting the world soon after they are published. The creative combination of designs we found suggests the value in an open approach to innovation in which copyright and patents are abandoned for fast, breakneck innovation.
